Research indicates that lexical gains through reading are limited (Nation, 2001 
Introduction
There are two opposite theoretical perspectives on what L2 learning entails. Hulstijn (2008) , summarizing these two perspectives, indicates that in the first vision, learning a language means months of intentional learning involving a conscious effort to memorize thousands of words. On the other hand, and in the second vision, the burden of intentional learning should be decreased by involving students in communicative activities such as reading and listening where the learner's attention is focused on the text meaning rather than the language forms. This type of activity promotes incidental learning of words and language structures. Several studies have shown the beneficial effects of reading on L2 vocabulary learning. Horst, Cobb and Meara (1998) , Horst and Meara (1999) reported an increased vocabulary as a consequence of engaging in reading. This same pattern of results was also reported by Cho and Krashen (1994) , Pigada and Schmitt (2006) and Rott (1999) . However, without denying the positive effects of reading on vocabulary learning, researchers believe that it is not sufficient. Raptis (1997) estimates that there is little evidence to support the substantial contribution of incidental vocabulary learning. Indeed, incidental learning through reading is a slow, unpredictable and error-prone process, leading to a limited vocabulary gain and its effect varies considerably from one student to another (Bensoussan & Laufer, 1984; Laufer, 2005; Paribakht & Wesche, 1999; Parry, 1993) .
Moreover, reading for meaning does not automatically lead to vocabulary acquisition (Huckin & Coady, 1999) . One risk of learning from reading is that the richness of information provided by the text can sometimes affect learner`s attention to individual words, because he does not need to understand the meaning of every single word to understand the text (Nation & Coady, 1988; Pigada & Schmitt, 2006; Zahar, Cobb, & Spada, 2001) . Research results that demonstrate the limitation of comprehensible input have raised various arguments supporting the use of FFI in conjunction with activities based on the communicative approaches. FFI finds its theoretical basis in various L2 acquisition hypotheses including the noticing hypothesis (Schmidt, 1993) , the input processing hypothesis (VanPatten, 1996) , the interaction hypothesis (Long, 1996) and the output hypothesis (Swain, 1985) which highlight the importance of attention to form and language production. How to attract learners' attention to the formal aspects of language in an L2 class? FFI is presented as a way to meet these requirements. Emerging research focusing on the effects of FFI on vocabulary learning reported some positive effects of these approaches (De La Fuente, 2002; Ellis & He, 1999; File & Adams, 2010; Genç & Savaş 2011; Horst, Cobb & Nicolae, 2005; Laufer, 2006; Watanabe, 1997) , but because of some methodological issues, discussed later, more research in this area is needed to examine the efficiency of FFI to vocabulary learning.
Literature Review
In the L2 learning literature, there is a consensus that FFI helps learners acquire aspects of the language that they cannot manage with exposure only (Spada & Lightbown, 2008) . This teaching can be presented in an integrated or an isolated manner (Spada & Lightbown, 2008) . In integrated approaches, learners' attention is drawn to form during a communicative activity. The integrated FFI occurs in classroom activities during which the main concentration is on meaning, but some feedback or brief explanations are offered to learners to help them express the meaning more accurately. In the area of vocabulary specifically, integrated FFI involves among other options, the explanation of the meaning or other aspects of lexical knowledge (ex. morphology) during reading (Genç & Savaş, 2011) . On the other hand, in isolated FFI, the focus on the form is separated from the communicative task. It may be provided before or after the communicative activity (Spada & Lightbown, 2008) . Regarding vocabulary, it can be provided before or after reading activities to attract the learners' attention to word forms (File & Adams, 2010; Genç & Savaş, 2011) .
FFI and vocabulary learning
In the area of vocabulary teaching, several studies examined the effects of FFI. Hulstijn (1992) studied the impact of text margin glossaries on vocabulary acquisition with Dutch learners as an L2. In this study, the use of glossaries, considered as an integrated FFI, resulted in significantly higher lexical gains compared to incidental learning through reading. The studies of Ko (1995) , Luppescu and Day (1993) and Watanabe (1997) show also the beneficial effects of integrated FFI on vocabulary learning compared to incidental learning of vocabulary. Paribakht and Wesche (1997) conducted a study with English learners as an L2 in order to compare the incidental vocabulary learning through reading with vocabulary learning through reading associated with the vocabulary exercises considered as an isolated FFI. The obtained research results show significant gains in both study conditions, with the isolated FFI condition showing superior learning scores than the condition of the read-only. Zimmerman (1997) found that the interactive vocabulary instruction after reading activities considered as an isolated FFI resulted in better vocabulary learning than reading only. Some other studies (File & Adams, 2010; Genç & Savas, 2011; Hill & Laufer, 2003) have compared the effects of isolated and integrated FFI. However, the search results are not conclusive regarding the superiority of the effects of either of the two approaches. While the results of Hill and Laufer (2003) are in favor of isolated FFI, those of File and Adams (2010) show no significant differences between the two approaches. The study of Genç and Savaş (2011) is more nuanced, because it considers vocabulary learning in two different contexts, that is to say, production and comprehension. Words benefiting from integrated FFI are best learned receptively, while those learned through isolated FFI seem more accessible to productive use. Spada and Lightbown (2008) state that it is not necessary to choose between the integrated and isolated FFI and we must instead discover the conditions under which the integrated FFI and isolated FFI are the most appropriate.
Repetetion effects on vocabulary learning
Teaching activities that involve learners in repeated exposure to words and that provide opportunities to manipulate the vocabulary in different contexts increase vocabulary learning (Grabe, 2009 ). According to Nation (2001) , without repetition, a word is not completely learned, because firstly, there are several aspects of word learning (form, meaning, collocations, etc.) . Secondly, the learner can only deal with a limited amount of information at the same time. Saragi, Nation and Meister (1978) found a correlation of 0.45, indicating that repetition accounts for 20% of the factors involved in vocabulary learning. However, it is difficult to prescribe an exact number of required repetitions to learn words (Schmitt, 2008; Webb, 2007) . De Groot (2006) found that following six exposures of ten seconds to pairs of translated words and three receptive tests, students learned between 43% and 70% of the target vocabulary in the delayed post-test. Rott (1999) and Pigada and Schmitt (2006) found respectively that at least six to ten exposures are necessary for a word to be acquired.
Whatever the required number of repetitions, it is important to retrieve the vocabulary, otherwise a lot of words that are partially learned will be forgotten (Nation, 1990) . Recent studies (Tse Lee & Hirsh, 2012; Wong & Pyun, 2012) show that frequency of exposure to words has a greater impact on vocabulary learning than exercises which involve learners in vocabulary activities. However, more studies are necessary to examine this question.
Although the research presented in our literature review sheds light on the major questions of vocabulary acquisition, some methodological issues prompt us to take these results with precaution. We discuss some of these problems in the next section.
Methodological issues
In the interpretation of results from studies examining vocabulary learning gains, we have to consider several points in relation with methodological choices that could influence the obtained results. In this study, we will discuss some methodological problems related to the target vocabulary number, to the lexical evaluation tools and to the length of the experimental intervention. While trying to avoid the problems related to these methodological choices, we examine empirically in our study issues concerning the test administration order and recency effect in vocabulary learning.
One of the methodological limitations is the fact that the evaluation of the intervention impact does not allow learners to show all the knowledge they acquired during the experimental intervention (Horst, 2005) . Several studies administered tests on a limited number of words (ex. 12 words in Hulstijn, 1992; Laufer 2006; Rott, 1999) . This limited number of words does not provide a complete description of vocabulary learning during an experimental intervention.
The test format is another important element in the assessment of lexical knowledge. Several studies (ex. Dupuy & Krashen, 1993; Rott, 1999) opted for multiple choice tests. This type of test can encourage learners to guess the answer from the options (Nation, 2001) . In other cases, lexical knowledge scales were used (ex. Paribakht & Wesche, 1997; De la Fuente, 2002) . The disadvantage with such tools is that they tend to focus on self-assessment of the learner's knowledge, which may cast doubt on the reliability of the obtained results.
In order to evaluate lexical knowledge, some researchers use both receptive and productive tests (ex. Genç & Savas, 2011; Schneider, Healy, & Bourne, 2002) .
Whereas the receptive measures are tasks in which learners are asked to retrieve the word meaning when the form in the L2 is provided, the productive measures involve the production of the word form when the meaning is provided (Nation, 2001 ).
Research shows that receptive knowledge is greater than productive knowledge and productive learning requires more time and effort than receptive learning (Schneider, Healy & Bourne, 2002) . The use of multiple measuring tasks (ex. both receptive and productive vocabulary tasks) is advised to better evaluate vocaulary learning (Schmitt, 2010) . In addition, research indicates that the type of instruction correlates with the test type. Learners who engage in receptive teaching where the meaning is provided by the teacher and no productive task is required, perform better in receptive tests and those who engage in productive teaching perform better in productive tests (Griffin & Harley, 1996) . Besides test type, research on vocabulary learning has to account for the effects of the test administration order on vocabulary learning. It has to determine whether administering a test type before the other (ex, receptive before productive) at the beginning of the evaluation could influence the obtained results. Test order can alter overall performance and ambuguate the effects of any vocabulary teaching treatment. This aspect has not been examined in research analyses regarding the impact of FFI on vocabulary learning.
The duration and operationalization are another limitation of the research. First, in some studies (ex. Ellis.R., Tanaka & Yamazaki, 1994) , the whole intervetion did not exceed 45 minutes and was provided on the same day. Besides, this short-lived intervention was immediately followed by the posttest (ex. Laufer, 2006) . This methodological limitation ambiguates the significance of the obtained results and does not allow to account for important moderator variables such as recency effects.
Ideally, the intervention should be longer and should be spread over more than one single day. By doing so, the effects of administrating the posttest on the same day as the last intervntion period is reduced, therefore allowing for a better control of recency effects.
Recency effect is the assumption that we recall better items encountered last (Colman, 2009) . In this study, the recency effect refers to the delay between exposure (during the intervention) and evaluation (posttest). When the time gap between last exposure and evaluation is shorter we suppose to have better results. In fact, this aspect of learning has been often neglected in the research on FFI and vocabulary learning. Administering the immediate post-test immediately after the experimental intervention ends could affect the obtained results. More precisely, we need to know, notwithstanding the vocabulary learning approaches, if the vocabulary learned immediately before the immediate posttest is always recalled better than the vocabulary learned at the beginning of the experimental intervetion and if yes, if this learning could be maintained in the long run (i.e., at the delayed posttest).
Research Questions
The objective of this study is to examine the effects of different vocabulary They speak all Farsi as their mother tongue and are aged from 28 to 40. Because of availibility issues, the treatment could not be provided to the nine participants at once.
Instead, participants were divided into two groups.
Materials
An argumentative (L'amour et L'amitié 1 ) and a narrative (Les amours de Fannie 2 ) text were selected for this study. The texts were selected because they represent interesting topics about love, friendship and linguistic-cultural identity and are rich in vocabulary. These two texts were read during three experimental sessions.
The argumentative text (about one page) was chosen for the first session and the narrative text (about three pages) was divided into two equal parts for the second and third reading sessions.
Target vocabulary
In the selection of the target vocabulary, two criteria were used. The number of words to be targeted is the first consideration, as it is closely linked to the reliability issue. Nation (2001) suggests that at least 30 words are needed to ensure the reliability of the research. In this study, 36 words (18 from each of two texts) are targeted. The list of target vocabulary is provided in Appendix A. The second criterion is based on the fact that the selected words should not be part of the 2,000 most frequent family words in French. This criterion allows us to control for pre-treatment knowledge of target words.
Experimental conditions
In this study, the experimental intervention was carried out through three experimental conditions (integrated FFI, isolated FFI and repetition) and a control condition (incidental learning through reading). Like the procedure used by Genç and Savaş (2011) , each participant benefited from all the conditions of the study. In other words, among the 36 target words, 6 words were examined through incidental learning, 12 words through integrated FFI, 12 words through isolated FFI and 6 words were repeated three times in the texts. In order to have these three repetitions, both texts were slightly manipulated. Since the intervention texts were not very long, we opted for three repetitions. More than three repetitions would have made the texts unnatural and artificial. Each of the two texts contained 18 words (three words for incidental learning, six words for integrated FFI, six words for isolated FFI and three words repeated three times), that were randomly assigned to on the conditions in the text.
Evaluation instruments
To assess learners, two tasks were administered, namely a task to measure For data analyses, each task item was assigned a maximum score of 2 when the correct word was provided. A partially correct answer (ex. words from the same word family but from a different grammatical category, for example, verb instead of adjective, or words with more than two orthographic errors in French) was assigned a score of 1 and a wrong answer resulted in a zero score. Percentage accuracy scores were calculated.
An interview was conducted to measure learners' beliefs and preferences about vocabulary learning. The interview contained questions about learners' belief about vocabulary learning in L2, about the FFI conditions in vocabulary learning and their favorite way to study and memorize the new vocabulary.
Procedure
The experimental intervention lasted three learning sessions of 45 minutes each, spread over a period of two weeks (for a total of 135 minutes per group). Before the beginning of the the first session, the receptive and the productive tasks were administered. For the pretest, the first version of the task was administered to the first group (n=6) and the second version to the second group (n=3). The test administration order was also different among the two groups. While the first group started with the productive task, the second group started with the receptive task. Each learning session started with the isolated FFI condition words. The teacher gave a short explanation of the word meaning in French and an example of its use in a sentence.
Then, the teacher read the text aloud and each time a word from the integrated FFI condition was encountered, he gave a short explanation of the word meaning in
French and an example of its use in a sentence. The teacher constantly checked the text comprehension by learners without providing any information about the words assigned to the incidental learning and the repetition conditions. After the text was read aloud for the second time by the teacher, its content was discussed. A week later, the second and the third sessions were held on the same day with a 15 minute break between the two sessions. The same procdure as the first teaching session was followed. To prevent further processing of the target vocabulary by the most motivated participants outside of the experimental intervention, all texts were collected at the end of each intervention period and learners were not authorized to take notes. At the end of the third session, the immediate receptive and productive posttests (the second version for the first group and the first version for the second group, the first group starting with receptive task and the second with productive task) were administered to measure learners' lexical gains. One week later, the delayed posttest (the same tasks that pretest and in the same order) was administered. Eight participants were interviewed about their vocabulary learning beliefs and preferences.
Results

FFI and vocabulary learning
The first objective of this study is to examine the impact of text reading, integrated FFI, isolated FFI and word repetition on vocabulary learning. Two gain scores, namely the gain score from the pretest to the immediate post-test and the gain score from both posttests, were calculated. A one-way analysis of variance (ANOVA) was run to determine if the differences between the groups were statistically significant. Table 5 .1 provides the descriptive statistics regarding vocabulary gains in receptive tests. The mean results indicate that isolated FFI and integrated FFI outperformed incidental learning and repetition conditions. It can be argued that pedagogically this difference is significant. 
ANOVA for gains in receptive task
In order to determine where the differences lie, Tukey post-hoc analyses were conducted. The obtained results are provided in Results indicate that there are significant differences between the integrated FFI and incidental learning (p = .023), on the one hand and between isolated learning and incidental learning (p = .008), on the other hand.
The same procedure was followed in the analysis of the productive task data. Table 5 .5 provides the descriptive statistics regarding vocabulary gains in the productive task. As we can see again, isolated FFI and integrated FFI outperformed incidental learning and repetition conditions in productive tasks too. The one way ANOVA was run to establish if the differences between the four groups' gain scores were statistically significant (Table 5 .7). Results indicate no significant difference in gains from pretest to immediate posttest between the four conditions : F (3, 32) = 1.028, p = .393, and from immediate posttest to delayed posttest : F (3, 32) = 1.315, p = .287.
In summary, as we have noted, FFI resulted in much better scores in receptive and productive vocabulary tasks compared to incidental learning, even if the significant difference was only observed for receptive gains between the pretest and the immediate posttest.
As mentioned already, after the delayed posttest, participants answered questions about the FFI efficiency in vocabulary learning and their favorite way to study and to memorize the new vocabulary. Seven of the eight interviewed participants believe that FFI increases vocabulary learning. Five expressed preference for integrated FFI. Regarding learner's preferences to learn a new vocabulary, all participants reported that when they encountered a new word for the first time, they looked for its meaning in a dictionary and wrote its meaning in a notebook to be able to review all the new vocabulary. All eight participants highlighted the importance of repetition in vocabulary learning.
Results from the impact of test administration order on vocabulary learning
As explained above, the receptive and productive task administration order was different for each evaluation time and also among the two groups of participants.
Tables 5.8 and 5.9 show the participants mean scores in receptive and in productive tasks regardless of experimental conditions. Table 5 .9
Mean score of receptive and productive task for group 2 (scores calculated by %)
The descriptive statistics show that regardless of task type (receptive or productive), students always obtained higher mean scores on the test that was the second to be administered. Most of interviewed participants reported that the first administered test greatly helped them remember words in the second test. This applied to both test types.
Results from recency effect of learning
In order to examine the recency effect on vocabulary learning, the gains of all participants for each three series of words, that is to say the 18 words of the first experimental session, the 10 words of the second experimental session and the eight words of the third experimental session, from pretest to immediate posttest and from immediate posttest to delayed posttest were calculated separately and compared to each other for both receptive and productive tasks (Tables 5.10 & 5.11 ). As explained in the procedures, the intervention was conducted in two weeks.
The first experimental session was held the first week and the second and the third sessions were held the following week on the same day with a 15 minute break for receptive task and -3.1 for productive task).
Discussion
This study was intended to examine the impact of different vocabulary teaching approaches and the impact of mediating factors like test administration order (receptive and productive) and recency effects on vocabulary learning.
Results indicate a significant difference between the different FFI conditions (isolated and integrated) and incidental learning in the pretest-immediate posttest for the receptive vocabulary gains. This result suggests that either FFI condition seems to be more effective to teach vocabulary (File & Adams, 2010; Genç & Savaş, 2011; Laufer, 2006) than reading only. However, no significant differences have been found between FFI conditions on one hand and between FFI conditions and repetition on the other hand indicating that repetition could fill the role of FFI. Regarding the production tests, no significant differences between all conditions has been observed.
One reason could be the type of instruction provided during the intervention. As research suggests (Griffin & Harley, 1996) , type of instruction, namely receptive and productive correlates with the type of test. Learners who were exposed to receptive teaching are better in receptive tests and those who exposed to productive teaching are better in productive tests. In this study, the instruction provided is purely receptive. So the type of instruction could partly explain the lack of significant differences between the conditions of this study in productive tests. However, we have to recall that the gains, although not significantly different partly due to the big standard deviation values, may be considered as pedagogically important.
FFI seems also to be appreciated by learners. Results from the interview indicate that for adult learners of French as an L2, FFI is considered as an efficient way to learn vocabulary. The integrated FFI seems to be particularly welcomed. Most learners believe that it is very useful to study the new vocabulary in its context of use to promote reading comprehension. For some others, the isolated FFI is more appropriate, because the integrated FFI interrupts the reading process and therefore diminishes learners' attention to text comprehension. All learners considered that without repetition, they were likely to quickly forget the encountered vocabulary.
Consequently, they had the tendency to write the word meaning in a notebook so they can study the new vocabulary later. These results corroborate research findings highlighting the importance of repetition for L2 vocabulary learning (Pigada & Schmitt, 2006; Rott, 1999) .
In this study, we have also focused on methodological issues about vocabulary learning results. In order to avoid the effects of a limited number of words, we targeted 36 words in this study. To reduce the problems associated with assessment tools, we designed a translation task measuring receptive and productive vocabulary knowledge. This methodological choice allowed us to examine the question of the test administration order. Finally, to avoid the effects of duration and operationalization of treatment, we planned an intervention in two days a week apart, which allowed us to account for the recency effects.
Descriptive results show that notwithstanding task type (receptive or productive), students always obtained higher mean scores on the task that was the second to be administered, be it productive or receptive. This finding suggests that apart from type of instruction (receptive vs. productive), the test administration order can impact vocabulary learning results. This result can also shed light on another aspect of research often overlooked until now. Apart from the effects of intervention on learning a new vocabulary, a part of learning gains can come from evaluation procedures. Given that the test administered second always displayed a higher score in this study, it can be assumed that the test administered first helped the participants retrieve words for the second test. This assumption was confirmed by participants' interview results indicating that learning resulted from the first test improved second test scores. Therefore, the scores of an evaluation cannot be only attributed to the effect of learning approaches, but also to the test administration order and this point should be considered in the interpretation of existing and future research results. 
Conclusion
In this study, the importance of FFI in vocabulary learning is emphasized from a theoretical and empirical perspective and some of the factors affecting the effects of these approaches are also examined. The incidental learning through reading does not seem to be sufficient for vocabulary learning in L2, and as Schmitt (2000) specifies, the best method of teaching vocabulary is a combination of direct instruction and learning activities in which the incidental learning occurs, so that the repeated exposure to the words extends the knowledge of words in different contexts and helps learners to better retrieve the vocabulary.
This study provides answers to some questions in the field of vocabulary in
French as an L2 and raises important methodological issues. In this study we opted for an ecological design which is equivalent to a study in which four different conditions were examined with four groups of nine participants each. This design allowed us to have more representative results. But, in spite of the creative nature of the study design, because of the limited number of participants and the brevity of the experimental intervention, the generalizability of the obtained results is reduced.
More studies involving a larger samples would be necessary to examine the methodological issues identified in the present study such as intervening effects of recency or receptive and productive tests administration order and to better determine the impact of FFI on vocabulary learning. In the study of FFI in the field of vocabulary, some other factors should also be considered such as the individual differences between learners including motivation, capacity of working memory and intelligence. These issues can present interesting avenues for future research in the area of vocabulary learning in L2.
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